Intraocular pressure (IOP) is a measure of the fluid inside the eye. Controlling IOP has been the primary focus of glaucoma treatment.
INTRODUCTION
Intraocular pressure (IOP) is a measure of the fluid inside the eye. Controlling IOP has been the primary focus of glaucoma treatment.
(1) IOP is affected by various factors such as diurnal variation and posture. (2) (3) (4) (5) (6) Some authors have suggested that nocturnal IOP is higher than in the waking periods. (2) Several studies have compared IOPs in the supine and sitting positions, and found that IOP in the supine position is consistently higher than that in the sitting position. (2, 4, 7) As such, it is believed that optimal control of IOP in glaucoma patients during sleep may be more crucial than that during the daytime. (4) However, to date and to our knowledge, only a few studies have explored the effects of various sleeping positions such as the lateral decubitus and supine positions on IOP. (5, 6) In this study, the authors aimed to determine whether lying in a lateral decubitus position, which is a common position adopted during sleep, would contribute to an elevation in the IOP of the dependent eye as compared to lying in a supine position.
METHODS
In this prospective observational case series, informed consent was obtained from all patients. Approval for the study, which was carried out in accordance with the tenets of the Declaration of Helsinki, was obtained from the institutional ethics committee.
For ease of recruitment, adult patients who were above the age of legal consent (21 years) were recruited from a general ophthalmology outpatient clinic. These patients were reviewed for conditions such as floaters and cataracts. The following patients were excluded: (a) patients who did not consent to the study or were unable to lie supine or decubitus for the study;
and (b) patients with significant anterior segment pathologies (significant cataracts with visual acuity worse than 6/18 or nuclear sclerosis 3+ or more) or posterior segment pathologies that could act as secondary causes of raised IOP.
IOP measurements were taken in a separate room at the clinic using the Tono-Pen ® XL applanation tonometer (Reichert Inc, Depew, NY, USA). The Tono-Pen XL was chosen, as it was more convenient to obtain IOP from patients in the lying down position using this instrument. In addition, the two observers involved in the study were familiar with its usage. which is commonly adopted during sleep, has an effect on intraocular pressure (IOP) in normal controls.
Patients without glaucoma were recruited from those visiting outpatient clinics for non-glaucomatous conditions. The left eye of each patient was included. IOP was first measured using Tono-Pen® XL applanation tonometer in the supine position, following which a second measurement was immediately obtained for the left lateral head position. Measurements were obtained with the patient lying on one soft and one hard pillow for each position, and patients remained awake during these measurements. One tonometry reading was obtained for each position. Readings were recorded only when the average of four independent readings produced a statistical confidence index of 5%. Results were analysed using the paired Student's t-test for comparison of the means.
again within one minute of the patient assuming this posture.
The procedures to measure IOPs in the supine and left lateral decubitus positions were repeated with the patient's head placed on a hard pillow (moulded cold cure latex foam pillow; weight 1.5 kg). The same pillows were used for all patients.
IOP measurements were taken between 8 am and 6 pm for all enrolled patients (the time of measurement was not standardised). Patients remained awake during IOP estimation.
All IOP estimations were performed by one of the two observers. Each observer was responsible for measuring the IOPs at the different positions using both the pillows for each patient recruited. All measurements were made using the same tonometer, and the average of four readings of IOP, each producing a statistical confidence index of 5%, were taken. The readings were obtained from the left eye of all patients during the study to further standardise the measurements by each observer.
The paired Student's t-test was used to compare the means of the IOPs obtained, and results were considered to be statistically significant at p < 0.05.
RESUlTS
A total of 23 left eyes of 23 patients were included in the study. and others (8.7%). IOP in the left lateral decubitus position was significantly higher than in the supine position (mean difference −3.00 ± 3.36 mmHg; p < 0.001) when soft pillows were used.
This difference in IOPs between the two postures was similarly significant when hard pillows were used (mean difference −3.00 ± 2.54 mmHg; p < 0.001) (Tables II and III) . The difference in the IOPs measured for the same position when soft and hard pillows were used was, however, not statistically significant.
DISCUSSION
We found that when a left lateral decubitus position was adopted, IOP increased in patients using both soft and hard pillows. There Korenfeld and Dueker (6) reported a significant elevation of IOP in the dependent eye during sleep, showing a mean peak IOP of 40 ± 11 mmHg and a statistically significant agreement of 78% between the eye with a greater cup-disc ratio and the side usually slept on. The authors also believed that during sleep, the weight of the head was transmitted to the globe in eyes that were more consistently opposed to bedding surfaces. 
